the scientific community to formulate and prioritize research objectives that would improve our understanding of kidney function and disease. High-priority objectives for AKI were identified, including enhancing training and collaborative opportunities, improving phenotyping and development of clinical tools, expanding our understanding of the pathophysiology and interaction between injury and reparative processes, and identifying determinants of long-term outcomes. Research in animal models must be translated to improve diagnosis and treatment of patients. The objectives identified by the Kidney Research National Dialogue provide the research community with future opportunities for improving the prevention, diagnosis, and treatment of people with AKI.
Predisposing Factors, Clinical Phenotypes, and Early
Diagnostic, Prognostic, and Therapy-Guiding Tools Refine and standardize the clinical phenotypes of AKI in different populations. This will facilitate interventional trials and comparisons across groups.
Qualify existing blood and urine biomarkers in clinical trials. Design and implement large-scale longitudinal clinical studies and trials that evaluate the relationship between biomarker levels and clinical and pathologic severity and outcomes of kidney injury. Establish the role of novel and traditional blood and urine AKI biomarkers in clinical trials to stratify risk, stage severity, predict outcomes, and inform treatment decisions. Pursue discovery efforts to identify biomarkers that will help in the early diagnosis and prognosis of AKI, and guide clinical trial design and clinical decision making. Evaluate genomic, proteomic, and metabolomic profiles of blood, urine, and biopsy tissue, at different AKI stages and in different clinical settings. Develop further animal studies to test the sensitivity and specificity of biomarkers for injury of specific nephron segments, endothelium, and interstitium. Characterization of the origin of the biomarkers and the pathophysiologic and physiologic conditions that regulate their expression will inform their clinical use. clinically relevant animal models as well as in human studies. In certain circumstances, nonmammalian models might be very informative and could be used for initial target validation or small molecule screening approaches. Develop preclinical models of various forms of AKI superimposed on CKD to evaluate both short-term and long-term effects of AKI. Explore cell-based immunotherapy, including the use of mesenchymal stromal cells. Establish the therapeutic potential of subtypes of multipotent stem and immune cells in treating AKI in animal models and in human disease. Determine the efficacy, pharmacokinetics, durability, adverse events, and mechanism of action of cellular therapies in animal models and in human disease.
Explore the efficacy of current drugs and identify new therapeutics that target signaling pathways that mediate renal repair and regeneration in animal models and in human disease. It is of particular importance that potential therapeutics are tested after AKI has occurred. Create cell systems in vitro that adequately mimic epithelial and endothelial cell responses in vivo, which can be used to evaluate nephrotoxins and potential therapeutics. Exploit the use of high-throughput drug screening methods to identify therapeutic candidates. Establish the optimal timing of initiation and cessation of dialysis. Conduct definitive multicenter randomized controlled trials, with sufficient statistical power to detect clinically meaningful differences in survival and recovery of kidney function. Such studies should include all individuals eligible for early initiation of renal replacement therapy even if they die or recover kidney function before meeting criteria for delayed initiation. Studies should include economic analyses of therapeutic cost-effectiveness. Establish AKI collaborative networks with a number of linked clinical sites and public-private partnerships in collaboration with the FDA. This infrastructure can be used by the private sector to facilitate clinical trials in AKI. This will encourage investment in drug and device development. Determine the best ways to risk stratify people for clinical trials of prevention and therapy. As novel endpoints for clinical trials are developed, consultation with regulatory agencies about the acceptability of such endpoints for drug approval will be critical. Identify endpoints that are more closely associated with renal physiology or response to therapy than mortality. Continuous, rather than categorical, endpoints might provide more power. Novel endpoints, including surrogate biomarkers, may be useful in phase 2 clinical trials to help evaluate the effect of novel therapeutic agents before conducting larger phase 3 trials with "harder," more well accepted endpoints. Expand the scope of our therapeutic endpoints to include renal function 3 months and longer after the acute event. Some agents may be effective in mitigating fibrosis or modifying long-term outcomes, although they may not alter the acute course of AKI.
Research in AKI must include improving development of clinical phenotyping tools, utilizing animal models that mimic human disease, elucidating the interaction between injury and repair, developing novel clinical trial designs, and identifying determinants of long-term outcomes. Enhancing training and multidisciplinary collaboration, with interactions between academia, industry, regulatory agencies, and funders, will facilitate research translation that is focused on improving the prevention, prognosis, treatment, and outcomes of human AKI.
